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Determination of Metallic Elements in Graphite

Nobuyo TAKEUCHI*, Satoshi TANAKA*, Kenji TAKEMOTO¥*, and Fumio NAKAMURA*
*Central Customs Laboratory, Ministry of Finance,
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

The metallic elements (Mg, Al, Ca, Ti, Mn, Fe, Ni and Cu) in various graphites were determined by inductively coupled

plasma atomic emission spectrometry (ICP-AES). These graphites were crushed by a disk-mill made of tungsten carbide,

sieved by a 200-mesh nylon screen, and dissolved with a mixture of nitric acid, sulfuric acid and perchloric acid by a

microwave-assisted system.
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SFre TDOWE S F;’E’@){g;&ﬁz B, 50ml DA X7 5 A 2TEEL Y Table 3  Analytical results (ppm) of natural graphite
FREATEA L, NosSC @5%&%6“&1/71%0)%&”7%?%& LT Mg Al Ca Ti Mn Fe Ni Cu
ICP-AES 1731 L7=, N1 166 421 554 569 16 1,049 8 2
N2 310 1,148 149 56 11 1,233 4 18
N3 54 68 120 18 2 782 7 3
Table 1 Temperature program for microwave-assisted dissolution procedure: N4 225 672 388 32 10 1,046 13 40
HNO; (60%) 3 ml + H,SO4 5 ml (Step 1) N5 92 684 220 21 15 1269 10 106
- - - N6 2,560 14,463 989 1,033 205 16,256 31 48
Step Time (min) Power (W) Templ (C) N7 318 40253 541 78 9 1059 12 5
1 2 1000 80 N8 6,168 20,215 3,795 2264 78 71,882 363 351
2 3 0 60 N9 3314 9,054 364 830 172 25,108 25 58
3 25 1000 220 . . .
Table 4 Analytical results (ppm) of artificial graphite
4 10 1000 220
Mg Al Ca Ti Mn Fe Ni Cu
Al 35 327 355 655 20 4,680 31 5
Table 2 Temperature program for microwave-assisted dissolution procedure: A2 3 41 123 84 ND 328 14 1
HCIO; (60%) 2 ml (Step 2) A3 3 43 78 38 2 760 3001
- . - A4 55 394 364 63 6 425 429 7
Step Time (min) Power (W) Temp1 (C) AS 35 282 138 43 3 310 315
1 30 1000 240 A6 5 58 159 59 1 221 24 2
2 20 1000 240 A7 1 11 73 22 1 860 7 1
A8 5 36 104 28 1 322 5 2
A9 1 ND 64 111 ND 50 6 ND
ICP-AES IZPF W27 5 > UWitd, & U fEXE THEL 2%
DHDVED W Z 7R T S0ml ITEBLEDOER W=, /-, Table 5 Analytical results (ppm) of graphite sample
BRI, & U EEE THEL 25 0H 0T, § & Mg Al Ca Ti Mn Fe Ni Cu
BRI EITZ . RE AT S0mLIZEFRLZHDER Wz, Sri Lanka-1 634 562 2,068 38 40 7,845 19 112
Sri Lanka-2 160 137 802 37 23 8,695 45 217
Brazil-1 16 20 63 4 1 44 6 2
3. ;"é a2 % ‘U{:.;’» %‘* Brazil-2 10 22 48 2 1 74 9 1
China-1 6 40 90 1 ND 138 7 2
. ) " . China-2 80 67 147 ND 1 54 8 1
FARIOTE 5 & Table 3, MERIOTE 5 % Table 4, Kora 10 16 40 ND 1 84 5 1
THIRR OTE fe 5 % Table 5 1249, =38 faid, 3 OF T India 4 4 34 4 1 64 5 2
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